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· -B. 1962 roity 6.btnO o6aapy>KeHo cnoaTaaaoe nen_eHHe c aao-

. . . /1 2/ 
ManbHO_ Mam,1M nepHonoM nonypacnana - 0,014 ceK ' • ilem1-

242 mfAm 
meecg HJ:lpO H)leHTH~HUHpoBaHO KaK H30Mep. 

/3,4/ 
no3n-

nee •6btn o6aapy>KeH ue_nb1l!: pHA nono6Hb!X H3nyqaTenel!: c nepHona

-7 
MH nonypacnana OT 10 ceK no HeCKOnbKHX MHHYT, 

242mf 
3KcnepHMeHTanbHble oueHKH BpeMeHH >KH3HH Am OTHO-

. 2 2 -
cnTenbHO nenean.11 ( 3,5.10 ceK ~ T mr ~ 1,4. 10- ceK) n ncnycKa-

( . -2 ) Hl!H y -KBaHTOB Ty> 1,4, 10 ceK HeB03MOlKHO COBMeCTJ!Tb, 

OCTaBaHCb B paMKaX COBpeMeHHblX npeACTaBneanl!: 0 BepoHTHOCTJI 

itenean.11 11 .11nepaol!: H30Mepnn, 

llenblO nnccepTaUl!OHHOI!: pa6oTbl HBHnOCb aKcnepnMeHTanbHOe 

113yqeane CBol!:CTB 
242 

mr Am 11-·Bbl.llCHe1111e npnponb1-iten.11mnxcH 

l!30MepHblX COCTOHHJ!l!:, ilnccepTaun.11 COCTOJIT 113 1119CTJI rnaB, npe-

J:IHCnOBHH H 3aKnJOqeHHH, 

B rnaBe nepaol!: itaeTcH o63op cOBpeMeHHblX npeitcTaBne-

Hnl!: o noTeHunanbHOM 6apbepe II KaHanax itene1111H; paccMaTpnBa-

IOTC.11 oco6eHHOCTll B ceqea11.11x. oKono6apbepaoro neneHJIH, KOTO-

pb1e .He yKnaAb!BaJOTC.11 B paMKll KaHanoBol!: Teopnn O.Eopa-Ynnepa, 

JI TPYAHOCTJI nonyaMnnpnqeCKOI!: TeopHll nepl!OAOB C0OHT8HHOro 

3 
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• 
ITpoBeaeHHblH aHanna npHBOAHT K Bb!BOAY O TOM, 'ITO pealib-. 

Har. 38BHCllMOCTb aenHTOObHOH WllpllHbl OT aHeprlill Boa6y)KJ:l0Hll.lI 

He .IIBn.lieTC.II MOHOTOHHOI!. 0TM0'18IOTC.II nocneAHll0 pa6oTbl, IlOCB.II

meHHb10 aanbHefiweMy paaBHTHJO npeac-raaneanfi o cTpyxType 6apb-

/5-8/ 
epa ll BepO.IITHOCTll ae~eHH.II • 

Oco6b!H llHTepec B CB.II3ll C T0MOH AHCcepTB!lllll npeacTaB

/6 7/ 
mt.JOT pa60Tbl CTpyTHHCKOro ' ' KOT0pbli1 noxaaan, 'ITO B T.II-

. )K0nblX .IIAPBX aq,,f>eKT o6ono'!eK MO)K0T npnBecTH B H0KOTOpbIX 

cny'la.lIX K no.lIBneHHIO BToporo MllHHMyMa B nonHOfi aHeprllll ae

,f>opMB!lllll, Hap.lIAY C MllHHMYMOM OCHOBHoro COCTO.IIHH.II. CymecT

BOBBHHe aen.lIWHXC.II ll30MepOB M0)K0T 6b1Tb CB.II38HO C noao6Hoi1 

CTPYKTypofi nOT0H!llla·nbHOrO 6apbepa. 

B~Topol! rnaBe paCCM8TpHBalOTC.II M0TOAll'10CKil0 BOnpOCblo 

Tax xax· 0AllHCTB0HHbl,M o6Hapy)KeHHblM BllAOM pacnaaa aen.lIWilXC.II 

ll30MepoB .IIBn.lieTC.II cnoHTaHHoe -aeneHHe, TO o6bl'!Hb10 M0TOA~ 

onpeaeneHil.lI xapaKT0pllCTilK COCTO.IIHH.II, OCHOBBHHbie Ha Henocpea-

CTBeHHOM Ha6nJOA0Hllll nany'leHH.II, B AaHHOM cnyqae HenpnrOAHbl~ 

XapaKTepllCTlIKil Il30M0pHoro COCTO.IIHll.lI 
242

m
1

Am onpeae-

n.linllCb KOCBeHHb!M nyTeM - no CBOfiCTBaM .IIA0PHblX· peaK!lllH, npll-

BOA.IIWilX K ero o6pa3oBaHHIO: 

' 242 
Po(d,2n) /9/ 

242 
Po (p, n l 110/ 

238 
U(11 B ,a3n) I 11, 12, 13/ 

243 Am (n, 2 D) 14, 14/ 

241
Am(n, y) /15-18/ 

4 

\, 
I' 
11 

l 
) 

:f 
fl 

\: 
I 

JI 1, 

~ 

J Iliff .. 

PeaK!lllll, BbI3bIBaeMbI0 aapll)K0HHb!Mll '!aCTllllaMH, nayqanucb 

M0.TOAOM .IIAep OTAa'ln. MnweHb o6nyqanacb ny'!KOM ycxopeHHblX 

IlOHOB ll3 lllIKnoTpoHa. Bh!neTeBWlle Il3 MllWeHII .IIJlpa-npoi:tyKTbl 

nonaaann Ha ABH)KYlllllfiC.II KonneKTOp If nepeHOCilnlICb K aeTeKTopaM, 

OcxonKil aeneHil.lI Il30Mepa perncTpllpoBannCb C IlOMOI11b!O .IIA0PHblX 

,f>oTOaMynbCilfi, CTeKna Il Cn!OJ:lbl. MeTon OTAa'lll Il03Bonnn TaK)K8 

HaMepHTb BblXOJ:lhI OCHOBHoro COCTO.IIHllll 
242 mAm 11 onpeaenlITb 

1130MepHbl0 OTHOW0Hllllo 

Oco6eHHOCTblO M0TOJ:{a OTAa'lll B ABHHOM cnyqae 6bmo TO o6CTO-

SITenbCTBO, 'ITO npo6ern :IIJ:l8P . OTJ:la'lH B8CbMa ManhI. HanpuMep, 

2~ ) B pea~llllll Po +d (Ed = 12 MaB npo6er B aemeCTBe MfW8Hll 

. 2 
(Po02) paBeH 12 MKr/CM. flpll J:lnHTenbHblX o6ny'leHIIllX B03HHKaeT 

onacHOCTb o6paaoBaHilll nneHKH yrnepoaa Ha noaepxHOCTll MlIW8Hll. 

llnll npeaoTBpameHilll KOHA0HCa!lllll napoB Macna TeMnepaTypa 

MHW0HII BO Bp8Mll o6ny'leHlll! IlOJ:lA0p)KHBana':b H0CKOnbKO 6onb

wel1, qeM TeMnepaTypa KaMepb1 peaxunl1. 'lhfcToTa _noaepxaocTll 

(aqiq>eKTHBHOCTb BbI6HBaHH51) nepHOAH'10CKH KOHTponupoaanaCb no 

Bb!XOAY 242a Am npu onpei:teneaaol1 aaepruu aaneTa10mux '!aCTHU. 

Peax1111n,. Bbl3bIDaeMbl0 aefiTpoHaMII, uay11anHCb M0TOJ:IOM aKTH

Ballllll, B Ka'!eCTBe HCTO'IHlIKOB Hel1TpOHHOl1 nepeMeHHOl1 aaeprHH 

ucnonb30BanHCb .IIJ:{epHbie peaK!lllll, Bbl3biilaeMbl0 ycxopeHHblMll '!BC-

THUaMH! D ( d , n ) 
3 

He, T ( d, n). 
4 

He, 
7 Li(p,n) ·r Be. B T0'10Hll0 

xopoTKoro BpeMeHH, KOTopoe onpeaen.1IeTc.1I nepuoaoM nonypacnaaa 

ll30Mepa, Ml!W0Hb o6ny'lanacb HCl1Tp0H8MH; aaTeM OCKOnKH cnOHTaH-

HOro aeneHHH perHcTpI!poBanncb J:l0T0KTOpaMH, J:lBH)KYlllHMHC.II nepea 

MHW0Hbl0o 
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I 

Oco6eHHOCThlO MeTona aKTHBallHH. B naff.ROM cny,me 6blna He

o6xonUMOC'l'h HM8Th HMnynhCHhllt noT0K HeltTpOHOB C rny6oxoA Mony"."' 

nSillH8A (oTHOW8HHe HHT8HCHBH0CTeA HeATp0HHoro· noTOKa B HMnynh-

. 7 
ce H B nayae ae Meaee 10 ). 

::'-

ITpH pa6oTe Ha HeATpoHH0M reHepaTope M0.QynSillHSI0CYIIl8CTBnSI• 

nach noaaqeA nMnynhcHoro B_bITanxnBalOIIlero Hanpsi~eHHSI Ha aHon 

H0HH0I'0 HCT0'IHHKa. Heo6xonnMaSI rny6nHa M0.QYllSIUHH 6h11ta ao-

cTHrayTa BBe~eHneM He6onhworo aanupa10mero noTeHUHana B npo-

M8lKYTK8 MelKJ:ty·KaT0.Q0M HCT0'IHHKa H nepBhlM anexTponoM ycxo

·PHT8/lhH0A Tpy6xn. 

HMnylthCHaSI paooTa MoaynsiTopa 6h11ta CHHXpOHH30BaHa C .QBH

JK8HH8M neTeKTOP0B npn ITOM0illH q>oTOSI'Ieltxn. 

ITpn pa6oTe Ha 11nx110Tp0He ynpaansi10mnA.cnrHa11 nonaaancsi 

Ha~MonynSIT0P BblC0K0tJaCT0THoro reHepaTopa. 

Llnsi ocymecTB1teHHSI peaKllHH D (d, n) 
8 

He 6h11ta CKOHCTpynpo- ! 
., . 

BaHa MHW8Hb, HaIT0/lHSIBWaSICSI raaoo6pa3Hb!M neATepneM; B peax-

nun T ( d • D ) 
4 

He 06nyqa11cS1 TPHTHA, ancop6HpoBaH
0

Hhlfi B UHPK0-

Hun; B peaxnnn 1 Li ( p , D ) 
7 

Be 0611yqa11CS1 MeTa/lllH'I8CKHA /lHTHl!. 

· a· s 
HefiTpOHHbl0·noTOKH B pafioHe MHWeHn (oT ]0 .QO 5.IO HefiTp/cex.cM2) !, 

naMep.11nnch aKTJJBBllHOHHbIM cnoco6oM. 3Heprnsi HefiTpOHOB 

' paCC'IHTh!Banacb no aHepr,m aap.11lK8HHblX ,qaCTHII H H3B8CTHOl! 

. KHH8MaTHKe peax11nA. 

8 

I 

II 
' 

! 
·1 

\ -
1 

t; 
L 

,j 

,i 
ii 

,,✓-~ 

. , 
)· 

---

MHHHM:11lh.Rb!8 BenH'IHHbl CetJeHHl!, .Q0CTYilHbJ8 H3MepeHmo, 

orpaHH'IHBallHCh q>oH<>M, CBSI3aHHblM C aenmllHM!ICSI npHMCCSIM!I B 

MaTepnane neTeKTopoB (cTexno, cmona), H cnoaTaHHbIM aenenneM 

H30T0il0B aMepHllHSI B MHW8HH • 

fnaBa roeTb!I nocasimeHa onpene11eHn10 cnnua. 

OTHOCHT8/lhHaSI aep0SITHOCTh o6pa30BaHI!SI H30MCpa B peaKUI!I! 

(naoMepHOe OTHOW8HHC) aaBI!CH'l' OT xapaTep!ICTHK H30MepHblX 

COCTOSIHHfi: cnnua, 'I~THOCTH, aaeprHH MeTaCTa6H1tbHOro ypoBHSI. 

HayqaSI H30MepHoe OTHOW8HHe, MOmHO nenaTb aaK/llO'I8HHSI, B qacTHO-

CTH, 0 cnHHe. 

Ecnn cnnHhl nayx H30M8pHbIX C0CT0.IIHHl! cymecTB8HH0 paannqa

lOTCSI, TO H30MepHoe 0TH0W8HHe 6yaeT 38BHC8Th OT cnnHa COCTaB-

. /]9/ . 
Horo sinpa • no xapaKTepy STOit 3aBHCHMOCTII MOlKHO C.Q8ll8Th 

. /13/ 
npn61tHlK8HH08 aax1110tJeHne O B8/lH'IHHe CilHHa H30MCpa 

Pa3/lH'IHbJ8 3HaqeHH.II cnmia COCTaBHoro .11.Qpa .Q0CTnranncb 

H3MeHeHneM aHeprnH Ha1teTa10mnx qacTHll H KOM6HHannn MHW8Hh

ll4llmf 
qacTnna. B Ta611n11e npnaeaeHbl ceqeHnsi o6paaoaaHnSI A111 

H 
242g Am 

B H3ytJeHHbIX peaKUH.IIX H H30MepHbie 0TH0W8IlH.II {J -
0 

cpenaee 3HatJeHHe cnnila cocTaBHoro .11apa). 

7 
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En113K8SI oueHK8 (<Sh) nony,.iaeTCSI II H3 cpaaHCHHSI C noaeneHl!eM 

um/ug 
· 242 m -

)lnH 1130MCpa Am ( s ; 4~,6 KSB) ,KOTopoe yaenH'IHBa-

eTC.II B 10 paa np11 nepexone OT TCllnOBb!X HCli:TpOHOB K IIOUaM 

11B /12,20/ r'-

Eonee lKCCTKaH, XOTSI H l!CCKOnbKO 38Bb!WCl!UaH, OUCl!Ka nony

qaeTCSI no BenH'IHUe M8KCHMan1,Ub!X Clllll!OB, B03MOlKl!b!X B peaK

UHSIX. B 'laCTl!OCTH, caM qiaKT o6pa30B8HH.II H30Mepa B peaKUIIH (n,y) 

naeT: 

1mt!.8h. 

CnenaHHb1e BbIBOllbI cnpaaennHBbI, ecn11 .np11 y -nepexonax, aenyrunx 

K 1!30M0pHoMy COCTO.IIHIIIO, lie JlCHCTBYIOT K8Klle-n1160 H61!3BeCTHb!C 

npaanna OT6opa, ocna611.1110ru11e BIIH.IIHHe cn11Ha cocTaaHoro .11npa 

Ha 1130MepHoe OTHOWCHHe. 8 Jll!CCepT8Ul!II 8H8/ll!311PYIOTC.II B03MOlK

Hb!0 qiaKTopb1 TaKoro pona~ 

fnaaa '!eTaepTa.11 noal!rueHa onpeneneHHIO aHeprnn aoa6ylKJlCHHlI 

nengruerocl! naoM_epa. 3Hepr11lI 6blna onpeneneHa no nopory peaK

u1111 
248 

Am (n, 2 n ) !J'2mf Am • llnlI naMepP.HII.II noporopoli aHepr1111 

( E ) 
nopor. 

/14/ 
1!3Y'l8/l8Cl, qiopMa qiyHKUIII! D036YlKll0Hl!.II ( CM.p11c.2). 

\, 

ITpennonaranocb, '!TO KaK II llpll o6pa30B8HIIII HJl0p B OCHOB-

Hb!X COCTOHHII.IIX, 38BIICIIMOCTI, U ml OT aHepr1111 MOlKHO on11caTI, 

11cnap11TenbHOH MO)le/lb!O C IIOCTOHHHOli TeMnepaTypoli 

u •l-(1+ 
ml 

E - Enopor E - E nopor 
------- l exp (- ------ l . 

T T 

10 

!, 

!! 
:_I 

I 
! 
I 

,· 
! 

,I 
I 

I 

\ 

l 
,( 
,, 

I 
I 

'1 
I 

,·I 

ITp11 3Ha'!eHHII 

E 9,2 Maa (c.u.M.) 
nopor. 

nonyqaeTClI Ha1111y'lwee cornac11e pacql!THoli: Kp11aoli c aKcnep11-

MeHT8/ll,HbIMII TO'IK8MH. 

ITopor peaKu1111 c 06paaoaa1meM 
242 

• Am B OCHOBHOM 

COCTOHHIIII paBeH 6,3 Maa. PaaHOCTb nayx noporoa 2,9±.0,4Maa 

MOlKHO paCCM8Tp11B8Tl, KBK SHeprHIO aoa6ylKJlCHIIH 1130MepHoro coc-

TOHUHH, ecnn npennonaraTh, '!Tq np11 pacnane cocTaBHoro .IIJlpa 

11aoMepHbIH ypoaeH1, aacen.11eTc.11 HenocpencTBeHHO a peayni,TaTe 

11cnycxanm1 HeliTpoHoB • 

MolKHO 6binO 6bl· npennonOlKHTI,, '!TO 1130M6pHb!li ypoaeHI, aa-

cenHeTc.11 npe11MyruecTBeHHO Y - nepexonaMH 11a xaxoro-n1160 npo-

MelKyTO'IHOPO COCTOHHIISI. 8 aTOM cnyqae 113MepeHHblli nopor co

OTBeTCTByeT aHepr1111 STOPO COCTOSIHHSI, a 1130MepHb!li ypoBCHl, 

nelKHT HHlKe. XoTH Taxoe npennonolKeH11e, cTporo ro11oplI, Henb3H 

IICKIIIO'IHTI, nollHOCTblO, npoaeneHHblH 8H8/lll3 noK83bJBaeT, '!TO OHO 

ManoaeposiTHp npn aHepru11 aoa6ylKJleHHH •3 Maa, 11, xpoMe Toro, 

npOTIIBOpe'IHT JlBHHblM O pe8KUIIII 
241 Am ( n , )' ) 

242 
ml Am (cM. 

nanbllle), 3HS'IHT8/II,HO ycnolKHSISI ,IIHTepnpeTaUHIO axcnepHM8HT8/II,HblX 

peaynbT8TOB. IToaTOMy nenaeTCSI BbIBOJl, '!TO aenH'!IIHa 

E ml = 2,9 ±. 0,4 Maa 

npencTaansieT co6oli SHeprHIO B036YlKll6HIISI nensimerOC.II 1130M8pHOPO 

COCTO.IIHII.II ll4llmf Am. 

3TO KaqeCTBeHHO 06'bRCHReT nOBblW8HIIYIO aepoRTHOCTb nene

HlllI 11a0Mepa. Pacq(!TbI, cnenaHHbIe. no qiopMynaM nonyaMn11p11qecxoli 

11 
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/21/ 
Te0plIII rreplI0ll0B CII0HT8Hl!0I'0 neneHIIS! 1 II0K83b!B8IOT, 'ITO II 

rrplI yql\Te 3Hepr1III Boa6y11<neHHS! BepoSITH0CTb neneI!HS! 0CTaeTCS! 

7 
rro Kpal!Irnli Mepe B 10 paa 6on1,we 0lKHnaeMoli. 

_.. 
rnaBa IIS!T8Sl II0CBSimeHa H3y'leHHIO peaKunn

241 
Am ( n, )' )242 mt Am 

II aHannay ee ¢yHKlllIII Boa6y)KlleHHSI. 

PeaynbT8Tbl II3MepeHIIS! CIIHH8 II 9Hepr1Ill H30MepHoro C0CT0-

S!HllS! II0K83b!B8IOT, 'ITO BpeMSI lKll3HII rro 0THOWeHHIO K y -pacrrany 

( T )' 
-2 > 1,4.10 ceK) HElB03MOlKHO o6'bS!CHllTb C II0M0mblO CIIHH0-

Bb!X aarrpeTOB. EllHHCTBeHHOli rrpneMneMoli I'lllI0Te3oli S!BIISieTCS! 

rrpenrroII0lKeHIIe 06 ll30Mepnn ~pMbl, CBSI3al!Holi co 3H8'IIITenbl!Oli 

pa3Hnueli ne~pMaunli S!llpa B 0CH0Bl!0M ll MeTacTa6HIIbl!OM C0CT0S!-

/15,22i 
HHSIX .• 3Ta r1Irr0Te3a rrony'l1IIIa rronneplKKY B pa6oTax CTpy-

/6 7/ • 
THHCKOI'O' ' , K0T0phm paCC'IHTan a#eKTbl o6onoqeK rrpn ne¢op-

M8lllllI S!llpa II II0K838II, 'ITO B TS!lKeIIb!X Slllpa,x II0S!BIISieTCS! BTOpoli 

MIIHIIMYM B IIOIIHOli 9Hepr1111 · neljlopM8llllll ( pile. 3). BoaMOlKHO, 

'ITO nenSim11ecSI MeTaCTa61IIIbHbie C0CT0S!HIIS! B03HIIK8IOT 6naronapSI 

T8KIIM MIIHIIMyMaM. 

UnH rrpoBepK11 aToro rrpenrronolKeHIISI 1Iayqanoc1, o6pa30Baa11e 

242 mf Am 
B peaKUIIII 

241 
Am( n, )' ). ITopor nenemrn 

242 
Am 

(6,4 MaB) rrpeBb1Wae~ aaepr11ro CBSI311 HeliTpoaa (5,5 MaB). Ecn11 

\.. 

06paaoBaH11e II30MepHoro C0CTOS!HIIS! CBS!38H0 c ll0CTlllKeHIIeM 6onb-

WIIX ne~pMBUHli, TO, II3MepSIS! ( U ml KaK ¢YHKUIIIO ,rneprlIII 

HeliTp0H0B, MOJKHO II0'lyBCTB0B8Tb CTPYKTYPY II0TeHUII8IIbH0I'0 6apb-

epa. 

B peaKUHH C TeIIII0BbIMII aeliTpOH8MII llIIS! Ce'leHHS!' 6bma rrony-

12 
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-28 2 /15/ 
qeaa nnwi, BepxHSISI rpaHIIua • u mt ~ 3.10 CM • 3TO CO-

/ -7 
0TBeTCTByeT BeIIH'IIIHe II30Mepl!0I'0 0THOWeHHS! "mt "g '.S. 4,5.10 

( cp. pnc. l). 

O6paaoaaHIIe nenHmerocH 1Ia0Mepa aa6nronanoc1, rrplI yaen11qe

/16 17/ 
HIIH aaeprHH HeliTpOHOB no HeCKOIIbKHX COTeH K9B ' • ITonyqea-

Hble peaynbT8Tbl II0K838Hhl Ha pHc. 4. • 

BHll 38B1ICIIMOCTll U mt ( E n ) IIOK83bIBaeT, 'ITO II30Mepl!oe 

C0CTOS!Hlle aacenSieTCS! .)' ·-rrepexonaMH C aaMeTl!Oli BepoSITHOCTblO 

IIHWb rrp_lI Boa6y)KlleHHSIX, rrpeBblWBIOmHx 6 MaB, !IplI'leM M8KCIIMYM 

ceqeHHSI nelKIIT B6n1Ia1I rropora neneam1 
242 

Am • TaKaSI aaaHCl!MOCTb, 

B 'l8CTH0CTII, crran c yMeHbWeHHeM ED , He M0l!{eT 6b!Tb o6'bSICHe

H8 KOl!KypeHuHeli co CTOPOl!bl llPYI'IIX BHll0B -pacrrana COCT8BHOI'O 

sinpa. 

EcnlI !IplIBIIe'lb I'IIII0Teay 06 H30MepnH ¢opMbl II IIpHHS!Tb, 'ITO 

II0TeHUII8IIb/lblli 6apbep HMeeT Bllll, II306pa)KeHl!blli Ha plic. 3, TO 

¢opMy ¢yHKUIIH Boa6ylKllel!IIS! MOlKHO 06'bSICHIITb cnenyroWIIM o6paaoM. 

Korna . aaeprHSI Boa6ylKlleHHS! COCT8BHOI'0 S!llpa MeHbWe BbICOTbl 

rroTeHUII8IIbH0I'0 6apbepa ul, BepoSITH0CTb o6pa30B8l!IIS! II30Mepa 

orrpenenSieTC? IIp0HIIUBeMocTblO, K0TopaSI 9KCII0HeHUHanbH0 pacTeT 

C yBennqeaHeM aHeprnn. CoOTBeTcTBeHHO B03pacTalOT "mf II " t . 

Korna rrponnuaeM0CTb 6nH3Ka K enHHIIUe, CTaH0BIITCS! cy-

mecTBeHHOli K0HKypeHUIIS! co CTOP0Hbl neneHIISI, Heyrrpyroro pacce-

S!HIIS! n·. pannaunoHH0I'0 aaxBaTa c o6paaoBaHHeM 0CH0BHOI'Q COCTO-

S!HIISI. IToaTOMY Cl mf nanee yMeai,waeTcSI c yBennqeaueM aaep-

I'Hlf11 
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:r 
,1 

I 

Ha ocHoBe 11a11021<eHHbIX npeACTaBnennn o npnpoAe Aemnnerocsi: 

H3oMepHoro C0CT0llHHSI 
242 

ml Am 11 MexaHl!3Me ero o6paaoBaHnn 

npoBeAeH nonyaMnnpnqecKnfi ananna nony'leHHOH ¢yHKUHII Boa6yJK-

/18/ 
AeHHSI • npei:monaranocb, '!To: 1) 3aBHCHM0CTb noTeHUl!anbH0H 

t!-

anepr1111 si:.apa 
2

•
2 Am OT .ae¢opMa111111 l!MeeT BH.!l, 11306paJKeHHblH 

Ha pnc, 3; 2) .aenH!lleecsi:_ naoMepHoe cocTosi:Hne nelKHT Ha .aHe 

BTOpOH SIMbI; 3) o6pa30BaH11e H30MepHoro C0CT0SIHIISI II Aenenne 

C0CT8BH0I'0 si:.ape npol!CX0AIIT B peaynbTaTe aHanorll'IHbIX K0/1/leK

Tl!BHblX ABIIJKeimfi, npn'leM BO BT0pon SIMe T8KJKe o6paayeTCll coc-

T8BHOe si:.apo. 

Cne.aCTBl!eM 8TIIX npe.anonoJKeHHH llB/llleTCll ~pMyna, HCilOllb-

30BaHH8SI .amt p8C'l~Ta Um f 

um! - u, 
r_rm 

r2 

3.aecb r y m - pa.anannoHHan mnpnHa ypoaHe8 Bo BTopo8 si:Me; 

r.ll m11p11Ha .ann nepexo.aa qepea BTopott 6apbep, nnsi: 

u, 6bmH B3SITbl aKcnepnMeHTanbHbie 3H8'1eHHSI, r ll Bblqncnn-

/23/ 
nocb no ~pMyne Eopa-Ynnepa , npnqeM BblcoTa BToporo 6apb-

epa BxoAnna B Bb1qncneH11n KaK napaMeTp, 

PeaynbT8Tbl pacq~Ta noKa3aHbl Ha pl!C, 5. Bn.ano, qTo ¢opMa 

\. 

Kpl!Bb!X II nonoJKeHl!e M8KCl!MyM0B C0Blla.!lalOT C aKcnepnMeHTanb-

HhIMH, Pa.anaunoHHan mnpnHa r ym 11, cneAOBaTenbHo, a6con10T-

H8SI Benl!'IHHa paccq11TaHHblX C8'1eHIIH 0CTalOTCll H8H3B8CTHbIMII, 

O.!lH8K0. llpll III06bJX .!l0ilYCTHMb!X 3HaqeHIIHX r y m M0lKH0 c.ae-

naTb Bb!B0J:I: r; » r, 3To 03H8'1aeT, 'ITO BblC0Ta BToporo 

14 

( 

6apbepa MeHbmc, qeM nepnoro, 11 aKcnep11MeHTa11bHoe 3Ha'leHne 

2,2 
rropora .aeneHnsi: Am oTHocnTcn K rrepaoMy 6apbepy (6,4 Man). 

Ecnn rrpl!HHTb, 'IT0 no ll0PHAKY Benl!'IIIHbl r y m C0BITaAaeT C aHa

llOI'll'IHOH Be/lll'IIIHOH B nepBo8 llMe ( 0,04 MaB), .!lllH Bb!C0Tbl BT0-

poro 6apbepa nonyqaeTcn oueHKa 5,5 - 6,0 Mas; 

TaKIIM o6pa3oM, IT0/ib3yHCb r'Hll0Tl;30ii: 06 1130Mep1111 ¢opMbI, 

y.aaeTCH 06'bHCHIITb ·BIIA ¢yHKUIIH. B036ylK.!leHJill peaKUl!II 

241 ( ) 2(2 mf 
Amn,y Am 

II ll0/I0)l(eHHe M8KCl!MyMa, 

B_ .rn_aB\LIII~CT0.!L BCll C0B0KYllIIOCTb aKcnopHMeHTa/lbHbIX AaH-

242 ml 
HbIX, 0TH0CllIUIIXCH K AennmeMycn II30MepH0MY C0CT0HHIIIO Am 

1 

8H8/III3HpyeTcH B CBH3H C I'IIIT0Te3oii: 06 1130MepHII ¢opMbl, Peaynb

T8Tbl 8H8/III38 CB0.!lHTCH K ClleAylOIUeMy: 

I. YBe1I1I'le1rnan BepoHTH0CTb CIT0HTBHH0I'0 .aenCHIIH Ka'leCT

BeHHO 06'bllCHlleTCll IT0BbillleHH0H llpoHIIUUeM0CTblO 6apbepa .aeneHJill 

.!lllll BbICOKO/lelKaIUero MeTaCTa6l!nbHOI'O C0CTOSIHl!SI, O.aHBKO .!l8)1(e C 

Y'l~TOM aToro ¢aKTopa Bep0llTH0CTb neneHl!ll 0CTaeTCll no Kpafi

Heii: Mepe B 10 
7 

pa3 6onbllle 0JKIIAaeMoii:, liT06b1 06'bHCHIITb ll0BbI

llleHHylO npoHnuaeM0CTb, HYlKH0 npeAU0/I0)l(IITb, 'ITO 6apbep Heo-

6bI'lafiHO TOROK, EcnH cymeCTBOBBHl!e .aenllIUIIXCll II30MepoB CBH38H0 

co BTOpH'IHblMII MIIHHMyMaMJI rroTeHUH8/lbH0ii: aHcpr1111, TO A0llOIIHII-

TenbHoe yae111I'leH1Ie · np0HHUaeMoCTII 6apbepa M0)l(0T 6b!Tb o6yc-

IIOB/leHO 6011bmen Ae¢opM8UIIOH II30MepHoro C0CT0llHIIll (rro cpaBne

HIIIO C OCHOBHblM), 

15 



2. YcTOll'IHBOCTb .no 0TH0WeHHIO K y -nepex0LISM (Ty > 

-2 ) 1,4. 10 cex npH sueprHH B036YJKJleHHlI 2,9 MSB ue o6'blICHlieTClI 

cnHH0BblMH aanpeTSMH, TSK KSK CUHH H30Mepa Man. Bo3MOlKH8lI 
.-!-

npH'IHHS - noTeHUHSnbHbll! 6apbep, p83JlenlIIOIUHl! ocuanuoe H MeTa

CTa6HnbHOe C0CTOlIHDlI • 

. 3. PaanH'IHe a6conIOTHbIX aenH'IHH Ce'leHHl! o6pa30BSHHlI H30Me

pa B pa3Hb!X peaKUHlIX, no-BHLIHM0MY, cna6o C:Bll38H0 C oco6eu-

H0CTlIMH H30Mepuoro C0CTOllHHll, TSK KaK 0TH0CHTenbHSll Bep9llT

H0CTb o6pa30BSHHll (H30Mepaoe OTHoweuee) npaKTH'leCKH ue 38BH-

CHT OT THna ,peaKUHH. 

4. HeaaBHCHMOCTb H30Mepuoro 0THOW8HHll OT yrnoaoro MOMeH-

TS C0CTSBHoro Hllpa C0OTB8TCTByeT Bb!BOLIY O Manoi! BenD'IHHe 

cneaa H3oMepa. 

5. ManaSI BtinH'IHHa H3oMepaoro 0THOWeHHll ( • 10-4) He 

o6'blICHSleTClI p83HOCTblO CUHH0B H30MepoB, HO, 1303MOlKHO, o6ycnoa

neua 6onbWHM 3Ha'leHHeM sueprDH B036ylKl!eHHll MeCTS6HnbHOro 

C0CTOllHllll. 
I 

6. <l>opMy qiyHKUHH B036ylKl!eHHlI peSK!lHH 
241 

Am ( D • y ) 242 
mf Am 

MOlKHO o6'bllCHHTb, ecnH C'IHTSTb, 'ITo.noTeauHanbHSll sueprHll 

ne(jiopMaUHH llllPS 
2

'
2 Am HMeeT BTOpH'IHblii MHHHMYM, II H30Mepaoe 

COCTOllHHe neJKHT Ha nae BTopol! llMbl. 

/24/ · 
7. <l>opMa ·suepreTH'lecxoro cnexTpa ocxonxoa neneHHlI 

o6bI'IH8 nnll acHMMeTpH'IH0ro neneHHll TSIJKen&IX llJlep npH MSnblX 

sueprnnx Boa6ylKl1eH11ll. 

8. OTCYTCTBHe npn pacnane H30Mepa anbcpS-'ISCTHU C sHep-

/25/ ( 242, 
rneli "' 8 MsB sueprllll an&qia-pacnana Am nn10c sueprHll 

16 

( 

H30Mepuoro ypOBHll) MOlK8T 6b!Tb CBll38HO C TeM, 'ITO nepeXOLlbl 

B .0CHOBHOe COCT0llHHe us Np aanpemea&1 acnencTBHe 6on&woro 

pa3nH'IHll B CTpYKTYpe o6onx COCT0llHHii. 

TaKHM o6paaoM, rHnoTe3a 06 H30MepHH qiopMbl ae npoTHBO

pe'IHT HH OLIH0MY H3 sxcnepHMe!ITanbHblX peayn&TSTOB, noMorall B TO 

~e apeMll ycTaH0BHTb H noHllTb CBll3H MelKLIY HHMH: llpyrne reno

Te3bl H0CllT 6onee KaqeCTBeHHbili xapaKTep H He CT0nb YHHBepcanbHbl 

/26/ 
B o6'bllCHeHHH axcnepHM8HTanbHb!X peaynbTST0B • 

C npyroii CT0P0HbI, cymecTBOBSHHe B Tlll!Cen&IX llllpax BTOpH'I

HblX MHHHMYM0B noTeHUHanbHOii sueprHH, no-BHLIHM0My, nonTBeplK

naeTCll ,peaynbTSTSMH H3MepeHHll non6apbepHbIX ceqe11Hii nene·HHlI 

. 2,0 
B peaoaancaoii o6nacTH. flpH neneHHH Pu 

28T 
H Np ael!Tpo-

/27/ 
HSMH aa6n10naeTCll rpynnHp0BKS nenHTenbHbIX peaoHaHC0B, HMe-

IOIUHX auoManbH0 BbIC0K0e aaaqeJrne ll.enHTenbHOli WHpHHblo· TaKSll 

xapTHHS M0lKeT 6&!Tb HCT0nK0Bal!a KaK np0llBneaHe CHCTeMbl .BH6pa

UH0HHblX ypoBHeii BO BTopoli, 6onee Menxoli noTeHUHanbHOA SI.Me. 

ITosTOMY renoTeay 06 H30M8pHH qiopMbl cnenyeT C'IHT8Tb 

HaH6onee Bep0llTHbIM o6'bllCHeHHeM npHP0Llbl ll.8nllIUHXCll H30MepoB, 

3axn10qeHHe 

B pa6oTe: 

1. llau o6sop oco6euuocTeii cnouTaauoro neneHHll H ceqeaHll 

oxono6ap&epuoro neneHHll, KoTop&re ue MoryT 6h1Tb o6'bllcHeH&I Teopnell 

xauanon O.Eopa-Yunepa. Hx auanua npHB0LIHT K BbIB0ll.Y 0 HeM0H0T0H-

HOli 3aBHCHM0CTH nenHT8llbH0A WHPHHbl OT aHeprHH aoa6ymnen11S1. 

17 
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2. J13yqeHbI peaKu1rn, np1rnonHm11e K 06pa3oaaa1110 nenHmerocH 

1!30Mepa aumrAm; nonyqeHbI q>yHKUIIH B03oyi1<neHHH, H3Mepellbl ceqe

HHH pea'CuHl! H H30MepHble OTHOWeHHH. 

3. OnpeneneHbI xapaKTepncTHKH nenHmerocH H3oMep~oro coc

TOHHHH: nepuon nonypacnana, saeprHH B03oy:lKlleHHH; oueaeHbl ae-

nH'IIUl8 cnu11a H BepOHTIIOCTb, cnol!T8HHOro nene1111H. 

4. IToKaaaHo, 'ITO 38BHCHMOCTb ceqeHHH peaKUIIH 241 Am( n, y) 

242 
mfAm OT 3Hepr1111 He MOlKeT 0b!Tb O0'bHCHeHa KOHKypeHu11el! co 

CTOpOHbl npyrHX B11/:10B pacnana COCTSBHOro Hllpa, HO nonyqaeT ec

TeCTBeHHoe 00'bHCHeHHe, ecnu npennonolKHTb, 'ITO OCHOBHOe II 1130-

Mepaoe cocTOHHIIH pa3neneHbl noTeHunan&Hb!M oap&epoM. 

5. Ha OCHOBSIIIIH aHan11aa Beel! COBOKynHOCTH 3KCnepnMel!T8nb

llblX pe3yn&TaTOB, OTHOCHWHXCH K 
242

mfAm, cnena11 BblBOll O TOM, 

'ITO H30M8pl!H -q>opMbl, 06ycnoane11HaH cymecTBOBallll8M BTOPH'lllblX 

MHHllMYMOB I'} 38BHCHMOCTII noTe11u11anbH0l! a11epr1111 Hnpa OT neqiop

M8UIIII, - 11a116onee aepoHTHaH np11q11Iia cymecTaoBaHHH nem1m11xci1 

H30MepoB. 

6. PaCC'll!Talla q>opMa q>yHKUIIII Boa6ylKne1111g peaKu1111
241 Ani(n,y) 

242mf Am B npennonolKeHIIH nayrop6ol! qiopMbI 6ap&epa nene1111H. 

IT0Kaaa110, 'ITO pacq~T xopowo cornacyeTcH c sKcnep11MeHTOM, 

ecn11 C'IHTaTb,· 'ITO BTOpol! MSKCIIMYM u'(/3) HeCKOnbKO HHlKe nepaoro. 

7. Ka'l8CTB8HHO paCCMOTp8HO B03MOlKHOe BnHHl!He BTOPH'IHOrO ,, 
242 

MIIIIHMyMa U (/3) Ha BepoHTHOCTb nene1111g Hnpa Am, II Kalla-

noBbie aq>q>eKTbI. 

ll11ccepTau11H 11an11ca11a no MaTep11anaM ony61111KoBaHHbIX pa6oT 

/4 9-11 13-18/ 
' ' , BblnonHeHHbIX B nHP OHHH u l111cT11TyTe aTOMHOlt 

,. 
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